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INTRODUCTION 

Dairymen  often  ask  the  question:  Is  there  any  relation  between 
the  size  of  a  dairy  cow  and  the  emciencj7  of  her  production?  Most 
people  have  opinions  on  this  subject,  yet  very  little  investigational 
work  has  been  done  along  this  line. 

Gowen  :  says: 

The  most  important  element  predicting  milk  yield  is  weight.  Body  length, 
body  width,  or  girth,  closely  follow  weight  in  the  accuracy  with  which  they 
predict  milk  yield. 

Hoard's  Dairyman 2  gives  a  table  in  which  cows  are  classified  as  heavy 
producers,  medium  producers,  and  light  producers.  The  figures  show 
that  increased  production  was  accompanied  by  greater  size,  size  in 
this  case  being  based  on  measurement  and  not  on  weight. 

Nevens  3  says: 

Large  cows  eat  and  produce  more  than  small  cows  and  are  more  efficient 
producers. 

Turner,  Ragsdale,  and  Brody  4  state: 

The  chief  value  of  large  animals  is  in  the  production  of  larger  total  yields  and 
in  the  economy  of  the  same  production  from  an  investment  in  fewer  animals  and 
the  consequent  decrease  in  overhead  costs,  rather  than  in  the  more  economical  use 
of  feed  by  animals  of  different  size. 

Woll  and  Harris  5  show  the  relation  of  weight  of  dairy  cows  to  feed 
cost,  feed  units,  and  income  over  cost  of  feed.  The  results  are  similar 
to  those  given  in  this  circular. 

PRESENT    INVESTIGATIONS 

A  study  made  by  the  Bureau  of  Dairy  Industry  of  about  220,000 
37early  individual  records  of  dairy -herd-improvement-association  cows 
showed  that  within  the  breed  the  larger  cows  on  the  average  excelled 
the  smaller  ones  in  production  of  milk  and  butterfat.  They  also 
produced  a  higher  income  over  cost  of  feed  in  spite  of  the  fact  that 
they  ate  more  roughage  and  grain. 

This  study  showed  that  the  same  relationship  in  regard  to  produc- 
tion and  income  as  existed  among  individuals  of  the  same  breed  did 
not  exist  among  individuals  of  different  breeds.  For  instance,  most 
1,100-pound  cows  of  a  small  breed  produced  more  milk  and  butterfat 
and  yielded  a  higher  income  than  cows  of  the  same  size  from  a  large 

1  Gowen,  J.  W.    studies  on  conformation  in  relation  to  milk  producing  capacity  in  cattle. 

IV.     THE   SIZE    OF   THE    COW   IN   RELATION   TO   THE   SIZE    OF   HER   MILK   PRODUCTION.      JOUT.   Agr.    Research 

30:  865-869,  illus.     1925. 

2  Anonymous,    relation  of  conformation  to  production.    Hoard's  Dairyman  51:  238.    1916. 

3  Nevens,  W.  B.    breed  and  size  of  cows  as  factors  affecting  the  economy  of  milk  production. 
Jour.  Dairy  Sci.  2:  99-107,  illus.    1919. 

4  Turner,  C.  W.,  Ragsdale,  A.  C,  and  Brody,  S.    the  relation  between  age,  weight,  and  fat 
production  in  dairy  cows.    Missouri  Agr.  Expt.  Sta.  Bui.  221,  12  p.,  illus.    1924. 

*  Woll,  F.  W.,  and  Harris,  R.  T.    the  Wisconsin  dairy  cow  competition.    Wis.  Agr.  Expt.  Sta.  Bui. 
226,  36  p.,  illus. 
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breed.  A  comparison  of  the  large  cows  of  one  breed  with  the  large 
cows  of  another  breed  and  the  small  cows  of  one  breed  with  the  small 
cows  of  another  breed  showed  very  little  difference  between  the  breeds 
in  production  and  income  over  cost  of  feed. 

Table  1  shows  the  relation  between  weight  and  income  over  cost 
of  feed  and  other  factors  for  the  Ayrshire,  Guernsey,  Holstein,  Jersey, 
and  Shorthorn  breeds. 

Table  1. — Relation  of  weights  of  dairy  cows  to  production,  gross  income,  feed  cost, 
and  income  over  cost  of  feed 

GRADE   AYRSHIRES 


Group  No. 

Average 
weight 
of  cow  i 
in  group 

Number 

of 
records  J 

Average  yearly  production 
per  cow  of— 

Value  of 
product 
per  cow 

Cost  of 

feed  per 

cow 

Income 
over  cost 

Milk 

Butterfat 

of  feed 
per  cow 

1 

Pounds 
800 
900 
1,000 
1,100 
1,200 
1,300 

42 
56 
167 
95 
77 
14 

Pounds 
6,119 
6,468 
6,838 
7,618 
8,  223 
8,004 

Per  cent 
4.5 
4.0 
4.0 
4.0 
3.9 
4.1 

Pounds 
277 
259 
277 
301 
320 
325 

Dollars 
161 
134 
157 
184 
189 
202 

Dollars 
64 
58 
62 
69 
70 
80 

Dollars 
97 

76 

3 

95 

4.. 

115 

5 

119 

6 

122 

REGISTERED   AYRSHIRES 


800 

25 

6,235 

4.0 

247 

165 

67 

900 

39 

6,154 

3.9 

241 

158 

72 

1,000 

216 

7,005 

3.9 

276 

164 

71 

1,100 

113 

7,723 

3.9 

304 

207 

78 

1,200 

77 

7,704 

3.9 

302 

207 

81 

1,300 

8 

9,451 

3.8 

361 

199 

80 

129 
126 
119 


GRADE   GUERNSEYS 

1 

700 
800 
900 
1,000 
1,100 
1,200 
1,300 

234 

2,091 
3,107 
7, 179 
2,252 
1,371 
149 

5,797 

6,187 
6,451 
6,796 
7,123 
7,456 
7,431 

4.7 
4.7 
4.7 
4.6 
4.5 
4.5 
4.4 

272 
290 
302 
314 
322 
334 
327 

160 
163 
167 
174 
182 
189 
184 

66 
62 
63 
65 
68 
70 
67 

94 

2 

101 

3         -- 

104 

4 . 

109 

5 

114 

6 

119 

117 

REGISTERED 

GUERNSEYS 

1 

700 
800 
900 
1,000 
1,100 
1,200 
1,300 

19 
311 

502 

1,487 
568 
341 
54 

5.785 
6,018 
6,314 
6,382 
6,648 
6,782 
6,967 

4.8 
4.9 
4.9 
4.9 
4.9 
4.9 
4.7 

276 
294 
309 
315 
325 
334 
328 

163 
181 
189 
202 
205 
202 
220 

68 
74 

75 

79 
80 
84 

95 

2 

107 

3 

114 

4        

125 

126 

6 

122 

136 

GRADE   HOLSTEINS 


1    — 

800 

900 
1,000 
1,100 
1,200 
1,300 
1,400 
1,500 
1,600 

1,230 
2,666 
13,  658 
10,  616 
13,  933 
3,130 
1,959 
228 
87 

6,872 
7,338 
7,867 
8,372 
8,816 
9,348 
9,678 
10,  004 
9,769 

3.8 
3.7 
3.6 
3.6 
3.5 
3.6 
3.5 
3.5 
3.6 

260 
273 
286 
299 
311 
326 
338 
351 
34S 

152 
155 
162 
173 
181 
190 
202 
207 
211 

62 

62 
64 
68 
72 
75 
79 
80 
79 

90 

2 

93 

3       

98 

4 

105 

109 

6     

115 

123 

8    -.- 

127 

9 

132 

REGISTERED 

HOLSTEINS 

1 

soo 

900 
1,000 
1,100 
1,200 
1,300 
1,400 
1,500 
1,600 

89 
238 

2,061 
2,798 
6,098 
2,560 
2,607 
644 
299 

7,434 
8,357 
8,706 
9,156 
9,718 
10,  311 
10,  560 
10,  922 
11, 578 

3.5 
3.4 
3.4 
3.4 
3.4 
3.4 
3.4 
3.4 
3.4 

260 
288 
298 
311 
328 
347 
355 
369 
392 

169 
184 
182 
195 
204 
216 
225 
233 
250 

72 

76 
80 
84 
89 
93 
97 
103 

97 

2 

107 

3. 

106 

4 

115 

5 

120 

6       

127 

132 

S. 

136 

9 

147 

1  These  weights  were  estimated  by  the  cow  testers  and  owners  of  the  cows, 
rounded  hundreds  were  used  in  obtaining  the  weight  figures  for  this  circular. 
-  Ages  5  to  9  years. 


Only  the  estimates  given  in 
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Table  1. — Relation  of  weights  of  dairy  cows  to  production,  gross  income,  feed  cost, 
and  income  over  cost  of  feed — Continued 

GRADE  JERSEYS 


Group  No. 

Average 
weight 
of  cow l 

in  group 

Number 

of 
records  2 

Average  yearly  production 
per  cow  of — 

Value  of 
product 
per  cow 

Cost  of 

feed  per 

cow 

Income 
over  cost 
of  feed 
per  cow 

Milk 

Butterfat 

1 

Pounds 

600 

700 

800 

900 

1,000 

1,100 

1,200 

193 

658 

3,491 

2,513 

2,862 

510 

249 

Pounds 
5,107 
5,576 
6,075 
6,398 
6,670 
7,064 
7,505 

Per  cent 
5.0 
5.0 
5.0 
5.0 
4.9 
4.7 
4.5 

Pounds 
256 
280 
304 
317 
324 
334 
340 

Dollars 
149 
164 
171 
176 
181 
182 
190 

Dollars 
63 
65 
66 
67 
68 
69 
72 

Dollars 
86 

2 

99 

3 

105 

4 

109 

5 

113 

6 

112 

7 

118 

REGISTERED   JERSEYS 


1.    - 

600 

700 

800 

900 

1,000 

1,100 

1,200 

38 

197 

1,629 

1,222 

1,479 

235 

76 

5,176 
5,754 
6,142 
6,422 
6,670 
6,857 
7,162 

5.1 
5.3 
5.2 
5.2 
5.2 
5.1 
5.0 

266 
303 
320 
335 
346 
352 
357 

161 
182 
187 
194 
204 
207 
218 

67 
73 
72 
74 
77 
82 
82 

94 

2 

109 

3 

115 

4 

120 

5. 

127 

6 

125 

7 

136 

GRADE   SHORTHORNS 


800 

330 

5,741 

4.1 

234 

118 

47 

900 

632 

5,833 

4.1 

237 

117 

46 

1,000 

3,121 

6,191 

4.0 

248 

122 

48 

1,100 

1,781 

6,488 

4.0 

258 

128 

50 

1,200 

1,897 

6,881 

4.0 

273 

137 

54 

1,300 

351 

7,216 

4.0 

288 

149 

57 

1,400 

157 

7,457 

3.9 

289 

149 

60 

i  These  weights  were  estimated  by  the  cow  testers  and  owners  of  the  cows.    Only  the  estimates  given 
in  rounded  hundreds  were  used  in  obtaining  the  weight  figures  for  this  circular. 
2  Ages  5  to  9  years. 

In  this  table  the  records  of  the  cows  from  5  to  9  years  of  age  were 
combined.  This  was  not  done,  however,  until  it  was  found  that  the 
records  for  each  age  told  a  similar  story  regarding  the  relation  between 
size  and  production,  feed  cost,  and  income  over  cost  of  feed.  The 
records  used  were  for  the  years  1927,  1928,  and  1929.  For  each  breed, 
tables  were  prepared  for  the  2,  3,  and  4  year  old  cows.  Since  the 
results  were  similar  to  those  of  the  mature  cows,  these  tables  are  not 
given  in  this  circular. 

A  study  of  Table  1  shows  that  in  general  an  increase  in  size  of  cow 
within  the  breed  results  in  increased  production  and  income  over  cost 
of  feed.  Cost  of  feed  increases,  it  is  true,  but  not  in  proportion  to  value 
of  product.  The  table  also  shows  that  in  most  instances  from  the 
first  to  the  last  weight  group  there  is  a  decrease  in  the  butterfat  test. 

These  findings  are  very  uniform  for  the  breeds  having  a  large  num- 
ber of  records  in  the  various  weight  groups — the  Guernsey  breed,  for 
instance.  For  the  grade  Guernseys  the  only  exceptions  are  in  the 
first  and  last  groups,  which  have  a  comparatively  small  number  of 
records.  In  the  first  group  the  cost  of  feed  is  high;  and  in  the  last 
group  there  is  a  slight  drop  in  milk  and  butterfat  production,  value  of 
product,  cost  of  feed,  and  income  over  cost  of  feed.  For  the  registered 
Guernseys  also  variations  are  found  only  in  the  groups  with  a  small 
number  of  records.  In  Group  1  the  butterfat  test  is  comparatively 
low;  in  Group  6  the  value  of  product  and  income  over  cost  of  feed 
have  decreased  somewhat;  and  in  Group  7  there  is  a  slight  drop  in 
butterfat  production. 
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For  the  Holsteins,  another  breed  with  a  large  number  of  records  in 
most  of  the  age  groups,  the  same  uniformity  prevails.  The  grade  Hol- 
steins have  an  increased  production  and  income  over  cost  of  feed  from 
group  to  group  with  the  exception  of  Group  9,  which  contains  only  87 
records.  In  this  group  there  is  a  slight  decrease  in  milk  and  butterfat 
production  and  cost  of  feed  and  an  increase  in  per  cent  of  butterfat  test. 

That  milk  and  butterfat  production  and  income  over  cost  of  feed 
advance  as  size  of  cow  increases  is  especially  well  shown  by  the 
grade  and  registered  Jerseys  and  grade  Shorthorns.  The  grade  and 
registered  Jerseys  show  a  slight  decrease  in  income  over  cost  of  feed  for 
Group  6  and  the  grade  Shorthorns  show  a  somewhat  greater  decrease 
for  Group  7;  otherwise  these  factors  increase  as  size  of  cow  increases. 

Although  the  number  of  records  for  both  the  grade  and  registered 
Ayrshires  is  much  smaller  than  for  the  other  breeds  mentioned  in 
this  circular,  the  general  trend  is  toward  a  gain  in  milk  and  butterfat 
production  and  income  over  cost  of  feed  from  the  lowest  to  the  highest 
weight  groups.     This  is  especially  true  of  grade  Ayrshires. 

Table  2  shows  the  difference  in  milk  and  butterfat  production,  cost  of 
feed,  and  income  over  cost  of  feed  between  the  first  and  last  weight  groups 
of  the  breeds  studied.  In  every  instance  there  was  a  considerable  dif- 
ference in  milk  and  butterfat  production.  The  table  shows  also  that 
although  cost  of  feed  was  greater  for  the  last  group  than  for  the  first,  the 
increased  income  over  cost  of  feed  more  than  paid  for  the  extra  feed 
consumed. 

Table  2. — Relation  of  weights  of  the  lowest  and  highest  weight  group  of  different 
breeds  of  dairy  cows  to  production,  cost  of  feed,  and  income  over  cost  of  feed 

Difference  between  first  and  last  weight 
groups  in— 


Breed 


Variation  in  weight  of 
cows 


Milk 


Butter- 
fat 


Cost  of 


Income 

over  cost 

of  feed 


Aryshire,  grade 800  and  1,300  pounds 

Ayrshire,  registered . do.- 

Guernsey,  grade j  700  and  1,300  pounds 

Gurnsey,  registered ' do 

Holstein,  grade !  800  and  1,600  pounds 

Holstein,  registered I do 

Jersey,  grade ]  600  and  1,200  pounds 

Jersey,  registered i do 

Shorthorn,  grade j  800  and  1,400  pounds 


Per 


cent 
30.8 
51.6 
28.2 
20.4 
42.2 
55.  7 
47.0 
38.4 


Per  cent 
17.3 
46.2 
20.2 
18.8 
33.8 
50.8 
32.8 
34.2 
23.5 


Dollars 
16 
13 
1 
16 
17 


Dollars 
25 
20 
23 
41 
52 
50 
32 
42 
18 


SUMMARY   AND    CONCLUSIONS 

A  study  of  nearly  220,000  yearly  individual  records  of  cows  in 
dairy-herd-improvement  associations  showed  that  within  the  breed  the 
heavier  cows  in  general  excelled  the  lighter  cows  of  the  same  age  in 
production  and  income  above  feed  cost. 

The  larger  cows  ate  more  in  dollars'  worth  of  feed  per  cow  than  the 
smaller  cows,  but  they  more  than  paid  in  production  for  the  increased 
cost  of  feed. 

Size  of  cow  is  only  one  of  the  factors  that  influence  production  and 
income  above  feed  cost;  it  is  not  wise,  therefore,  to  buy  daily  cows 
on  the  basis  of  size  alone.  It  is  true,  however,  that  if  two  cows  are 
equal  in  all  other  respects  the  larger  cow  may  be  expected  to  produce 
more  milk  and  return  a  larger  income. 
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